Oxytocin and vasopressin enhance synaptic transmission in the hypoglossal motor nucleus of young rats by acting on distinct receptor types.
Hypoglossal (XII) motoneurons innervate extrinsic and intrinsic muscles of the tongue and control behaviors such as suckling, swallowing, breathing or chewing. In young rats, XII motoneurons express V1a vasopressin and oxytocin receptors. Previous studies have shown that activation of these receptors induces direct powerful excitation in XII motoneurons. In addition, by activating V1a receptors vasopressin can also enhance inhibitory synaptic transmission in the XII nucleus. In the present work, we have further characterized the effect of these neuropeptides on synaptic transmission in the XII nucleus. We have used brainstem slices of young rats and whole-cell patch clamp recordings. Oxytocin enhanced the frequency of spontaneous inhibitory postsynaptic currents by a factor of two and a half. GABAergic and glycinergic events were both affected. The oxytocin effect was mediated by uterine-type oxytocin receptors. Vasopressin and oxytocin also increased the frequency of excitatory synaptic currents, the enhancement being sixfold for the former and twofold for the latter compound. These effects were mediated by V1a and oxytocin receptors, respectively. Miniature synaptic events were unaffected by either vasopressin or oxytocin. This indicates that the peptide-dependent facilitation of synaptic currents was mediated by receptors located on the somatodendritic membrane of interneurons or premotor neurons, and not by receptors sited on axon terminals contacting XII motoneurons. Accordingly, recordings obtained from non-motoneurons located near the border of the XII nucleus showed that part of these cells possess functional V1a and oxytocin receptors whose activation leads to excitation. Some of these neurons could be antidromically activated following electrical stimulation of the XII nucleus, suggesting that they may act as premotor neurons. We propose that in young rats, oxytocin and vasopressin may function as neuromodulators in brainstem motor circuits responsible of tongue movements.